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FASTENING STRUCTURE FOR A FLUID 
PLUG-TYPE CONNECTOR WITH A 

CONNECTION BORE 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 
The present invention is directed to a fastening structure 

for a ?uid plug-type connector With a connection bore in a 
connection piece of a ?uid apparatus as Well as a ?uid line 
Which can be plugged into the connection bore by means of 
a connection end piece With the ?uid line having an abut 
ment in the area of the connection end piece at its outer 
circumference and With the abutment, together With a retain 
ing element Which is ?xed relative to the connection piece, 
limiting the axial movement of the connection end piece 
When the plug-type connector is put together and Whereby 
the retaining element is comprised of a permanently 
deformed retaining area of the connection piece With the 
connection end being plugged into the connection bore 
outside the abutment and With the connection bore being at 
least partially contracted. 

2. THE PRIOR ART 

Such fastening structures on pumps, control elements, 
Working cylinders, or similar elements of pneumatic or 
hydraulic structures are described in, e.g., EP-O 412 626 A1 
or EP-O 276 483 A1, and make it possible to simultaneously 
use or connect different elements via ?uid lines Which are 
placed in accordance With the local conditions and Which 
provide more ?exibility With regard to the structure and thus 
a higher variety of applications compared to ?xed connec 
tion. 
DE-42 19 235 C1 in particular describes fastening struc 

tures in connection With detachable plug-type connectors in 
Which the abutment, together With the connection end, is 
retained in the connection bore of the ?uid line by means of 
a shackle-type retaining element Which is pushed laterally 
into corresponding receiver slots of the connection bore or 
the connection piece of the ?uid element so that it cannot be 
decoupled due to a pulling motion from the outside or due 
to Working pressure from the inside. 

The disadvantage With these fastening structures is the 
fact that the connection bore or the connection part of the 
?uid element must be processed in a very complicated and 
therefore expensive manner in order to take up the clamp 
type retaining element, Whereby the retaining element itself 
must also be manufactured in an equally complicated and 
expensive manufacturing process so that the required, exact 
interaction of the fastening structure can be ensured. This 
disadvantage is especially grave if no quick release and 
re-attachable plug-type connection is required, but instead 
only a secure fastening of the ?uid line to the ?uid element. 

In the customary structures of the type described, the 
manufacture of a su?iciently tight and secure connection is 
a problem because the structure of the seals inside the 
abutment, Which naturally is ductile, makes a correspond 
ingly controlled deformation of the retaining are di?icult or 
prevents it altogether. 

The object of the present invention is to provide an 
improved fastening structure of the described type Wherein 
the noted disadvantages of such customary structures can be 
avoided and Wherein it is especially possible to provide a 
secure and simple fastening of the ?uid line to the ?uid 
element in a cost-effective manner. 

SUMMARY OF THE INVENTION 

The object of the invention is attained by a fastening 
structure of the described type Wherein the generally pipe 
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2 
shaped connection piece attached to the ?uid element of the 
?uid apparatus has a step-by-step transition from a smaller 
bore diameter adjacent the ?uid element to a larger bore 
diameter remote from the ?uid element, in the area of the 
outer edge of the collar shaped abutment of the inserted 
connection end, the retaining area has impressed contrac 
tions on the outside all around the entire connection piece, 
and there is a retaining disk betWeen these contractions and 
the abutment or the step-by-step transition. In this simple 
manner it is possible to provide a secure connection of the 
?uid line, Which can be inserted Within the connection piece 
of the ?uid apparatus Which does not require any compli 
cated processing or any separate fastening elements. In the 
most simple case the retaining area can, for example, be 
produced by pressing together the connection piece Which 
has the trip bore or by means of a similar, non-cutting 
process Whereby, depending on the type and scope of the 
deformation carried out in this context, it is possible to 
reopen the fastening if necessary, for example, by prying 
open the deformed retaining area. 

An especially simple fastening structure can be obtained 
in Which the retaining disk, Which is prevented from moving 
to the outside by means of pressed in contractions 
(preferably in the form of universal ball joints) in axial 
direction, ensures that the ?uid line is securely fastened in 
the connection bore. 

The required seal of the inserted connection end of the 
?uid line relative to the connection bore in all cases is 
achieved via separate seals inside the abutment Whereby at 
least a relative torsion betWeen the connection end and the 
connection bore around their mutual axis as Well as a smaller 
axial movement of the connection end inside the boundaries 
set by the abutment or the retaining disk remains possible. 
The invention Will noW be described in more detail With 

the help of the accompanying draWings, Which shoW an 
exemplary embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a partial cross-section through the end of a 
hydraulic Working cylinder from the piston end With a 
fastening structure in accordance With the invention for a 
?uid line inserted into a connection piece. 

FIG. 2 and 3 shoW area A of FIG. 1 on an enlarged scale 
before (FIG. 2) and after (FIG. 3) locking of the connection 
end in the connection piece. 

FIG. 3a is an end vieW of the elements depicted in FIG. 
3 and shoWing the use of multiple tool balls to create 
multiple inWardly-extending protrusions in the connection 
piece of the hydraulic Working cylinder. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A ?uid apparatus in the form of a hydraulic Working 
cylinder 1 is generally comprised of a one-piece cylinder 
pipe 2 (?uid element) With a ?oor 3 and Which has a 
continuous eye 4 for attaching a component (not shoWn in 
the draWing). Apiston 6 is guided inside the cylinder pipe 2 
on a piston rod 5 With the piston being sealed off by means 
of seals 7. 

A generally pipe-shaped connection piece 8 is located on 
the side in the area of the transition for the cylinder pipe 2 
to the ?oor 3 With the connection piece having a continuous 
connection bore 9 on the inside Which runs to the inside of 
the cylinder pipe 2. A ?uid line 10“ is inserted into the 
connection bore 9 from the outside by means of a connection 
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end 10 With the line having a collar-shaped abutment 11 
around the outside diameter in the area of the connection end 
10 Which, When the plug-type connection is put together, the 
retaining element 12, Which is ?xed relative to the connec 
tion piece 8 (see especially FIG. 3), limits the axial move 
ment of the connection end 10. 

The retaining element 12 is comprised of a connection 
end 10 Which is inserted into the connection bore 9 outside 
the abutment 11 While there is at least a partial contraction 
of the connection bore 9 With the retaining area 13 being 
permanently deformed (see FIG. 3) on the connection piece 
8 Which makes it possible to fasten the ?uid line 10‘ or the 
connection end 10 to the connection piece 8 in a simple 
manner as is described in the folloWing paragraphs With the 
help of FIGS. 2 and 3. 

The connection piece 8, as can be seen especially in FIGS. 
2 and 3, has a step-by-step transition 15 from a smaller bore 
diameter 16 adjacent cylinder pipe 2 to a larger bore 
diameter 17 remote from the cylinder pipe 2 in the area of 
the outer edge 14 of the collar-shaped abutment 11 of the 
inserted connection end 10. In this area the retaining area 13 
has pressed in ball joint type individual contractions 18 of 
the outer area 17 of the connection bore 9 all around on the 
connection piece 8 Whereby a retaining disk 19 betWeen 
these contractions 18 (e.g., six evenly distributed over the 
circumference) and the abutment 11 or the step-by-step 
transition 15 With the retaining disk distributes the retention 
forces equally on the collar-shaped abutment 11. 

With regard to the connection piece 8 and inside the 
abutment 11 there are a bearing ring 20 and an annular 
gasket 21 Whereby the conical nipple is responsible for the 
actual function of sealing betWeen the connection bore 9 and 
the inserted connection end 10. The space 22 Which remains 
free inside the annular gasket 21 in the draWing alloWs for 
a certain axial movement of the connection end 10 in the 
connection bore 9 as Well as a torsion of the connection end 
10 around axis 23. 

In order to produce the fastening device, the connection 
end 10 together With the retaining disk 19 is inserted into the 
connection bore 9 in accordance With FIG. 2. After that the 
contractions 18 shoWn in FIG. 3 are produced around the 
outside edge of the connection piece 8 outside the retaining 
disk 19 by pressing corresponding tool balls B or tool pins 
or similar items from the outside. This is hoW the retaining 
disk 19 is ?xed in its position on the transition 15 in the 
connection bore 9 and thus limits the axial movement of the 
connection end 10 from the connection bore 9 Whereby a 
certain mobility toWard the inside as Well as the ability to 
carry out radial torsions is maintained. 

For reasons of completeness a hose connection 10‘ on the 
?uid line 10“ Which is shoWn in FIG. 1, Which is of no 
interest in this case, is pointed out Which is connected in the 
customary manner to the rigid elboW of the connection end 
10 and can lead to a pump, a control valve or a similar 

element, for example. 
The displayed and explained fastening structure is simple 

and can be manufactured in an inexpensive manner and 
effectively ensures the required tight connection betWeen the 
connection end 10 of the ?uid line 10“ and the connection 
bore 9 of the connection piece 8. Apart from the displayed 
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and explained embodiment of the retaining area 13 With the 
individually pushed in or impressed contractions 18, it is 
certainly possible to selected other suitable embodiments for 
the deformation carried out during the fastening process. For 
example, it Would be possible to push in tab-type retaining 
areas at the uppermost edge of the connection piece 8. 

Also, instead of the surrounding, collar-shaped abutment 
11 it Would be possible, for example, to have a correspond 
ing graduation of the connection end or a similar element as 
an abutment. 

I claim: 
1. A combination of: 

a ?uid line having a connection plug at an end thereof for 
positioning in a bore of a connection piece of a ?uid 
apparatus, said connection plug including an abutment 
means, 

a ?uid apparatus Which includes a ?uid element and a 
generally pipe-shaped connection piece Which extends 
aWay from said ?uid element, said connection piece 
de?ning a stepped bore comprising a ?rst portion 
adjacent said ?uid element With a ?rst internal diameter 
and a second portion remote from said ?uid element 
With a second internal diameter, said second internal 
diameter being larger than said ?rst internal diameter, 
said abutment means of said connection piece ?tting 
Within said ?rst portion of said bore When said con 
nection plug is positioned Within said connection piece, 
and 

a retaining disc located Within said second portion of said 
bore of said connection piece, 

said connection piece including at least one indentation in 
an outer surface thereof de?ning at least one inwardly 
extending protrusion in said second portion of said bore 
for locking said retaining disc and said abutment means 
in said connection piece and limiting axial movement 
of said abutment means of said connection plug Within 
said ?rst portion of said bore of said connection piece, 
said at least one inWardly-extending protusion position 
ing said retaining disc against a shoulder provided 
betWeen said ?rst and second portions of said stepped 
bore. 

2. The combination of claim 1, Wherein said ?uid appa 
ratus comprises a hydraulic Working cylinder. 

3. The combination of claim 1, Wherein said ?uid element 
comprises a cylinder pipe containing a movable piston. 

4. The combination of claim 1, Wherein said connection 
plug includes a bearing ring and an annular gasket betWeen 
said abutment means and an end thereof facing said ?uid 
element. 

5. The combination of claim 4, Wherein said abutment 
means comprises a collar. 

6. The combination of claim 1, Wherein said at least one 
indentation comprises a plurality of indentations provided 
by radially inWardly pressing a plurality of solid objects 
positioned as a ring around said connection piece inWardly 
of a free end thereof. 

7. The combination of claim 6, Wherein said solid objects 
are balls. 


